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© A method of chucking semiconductor wafers, 
comprising the steps of forming a silicon elastic 
layer with high flatness on the surface of a hard 
substrate having fine through - holes for vacuum 
chucking, providing fine through - holes in the silicon 
lastic layer, each through - hole communicating 
with the fine through - holes of the hard substrate, 
and holding a semiconductor wafer on the hard 
substrate by vacuum chucking from the back side of 
the substrate, so as to hold the semiconductor wafer 
securely oh the substrate only by surface adhesion 
of the silicon elastic layer during polishing the wafer. 
This method does not require wax or the like adhe - 
sive for holding the semiconductor wafer on the hard 
surface during the polishing process, and can realize 
a high-pr cision and high-quality surface polishing 
process for th s miconductor wafers. 
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Th pr sent invention relates to a m thod of 
chucking a semiconductor wafer on a hard surface 
to polish on side of th wafer. 

Conv ntionally, it is generally known that a 
semiconductor wafer is attached on a hard surface 
with appropriate tacky wax therebetween when the 
wafer is polished into a so-called mirror wafer. In 
such a method, however, it is difficult to obtain 
d sirable mirror wafers because of nonuniformity in 
th thickness of the wax or the like reasons. 
Th refore, the faltness precision on the semicon - 
ductor wafer per se must be limited. This method 
requires washing after the polishing process to 
remove the wax from the back of the semicon- 
ductor wafer, so that the semiconductor wafers to 
be processed by this method are likely to be 
contaminated with the residual wax or damaged by 
handling during washing. 

There have been heretofore proposed many 
m thods which do not use such tacky wax. As one 
of such methods, there is known a method in which 
a special organic material such as polyurethane or 
the like material is inserted between the semicon - 
ductor wafer and the hard surface as a cushion 
materal (Japanese Patent Laid -Open Publication 
No.62 - 297064). In this method, however, it is dif- 
ficult to desirably control the precisions in shape 
including flatness and parallelism after the polish - 
ing process to the wafer surface. 

Also, there is known a method in which the 
s miconductor wafer is held on the hard surface by 
vacuum chucking through fine holes formed in the 
surface. However, in this method, since the semi - 
conductor wafer contacts directly with the hard 
surface, the shape precisions including flatness and 
parallelism tend to be deteriorated by unevenness 
of the backside surface of the wafer, sandwiched 
fine particulate dust or the vacuum - chucking 
holes. 

In an effort to alleviate such harmful effects of 
the unevenness of the back surface of the wafer or 
sandwiched particulate dust, there is disclosed a 
method of chucking the semiconductor wafer on 
the hard surface by surface adhesion of silicon 
rubber (Japanese Patent Laid-open Publication 
No. 62-111442). In this method, however, the 
semiconductor wafer is chucked with conventional 
silicon rubber whose surface adhesion to the wafer 
is not sufficient. The semiconductor wafer tends to 
move in the planar direction thereof during the 
mirror polishing process. The polishing precision of 
th semiconductor wafer is undesirably dependent 
upon the flatness of th silicon rubber surface. 

It is th r for an obj ct of th pr s nt inv ntion 
to provid a m thod of chucking semiconductor 
wafers, which makes it possibl to polish on side 
of a s miconductor waf r with high precision and 
high quality whil holding the waf r s curely on a 


hard surface without using wax or the lik adhesive. 

To achieve th above-mentioned object, the 
m thod of chucking s miconductor waf rs ac- 
cording to th pr s nt inv ntion compris s forming 

5 a silicon elastic layer with high flatness on a hard 
surface having fine holes for vacuum chucking, the 
silicon elastic layer being also provided with fine 
through - holes each communicating with the holes 
of the surface respectively, and holding a semi- 

70 conductor wafer on the front surface of the hard 
substrate by vacuum chucking from the back side 
of the substrate, so as to hold the semiconductor 
wafer securely only by surface adhesion of the 
silicon elastic layer during the polishing process to 

75 the wafer. 

The hard substrate used in the present inven - 
tion consists of metals, ceramics or organic resins 
such as epoxy resins and the like materials, and 
has fine through - holes of 0.1 to 1.0 mm ^ for 

20 vacuum chucking. These through - holes commu - 
nicate with a vacuum source and a compressed- 
air supply source through a switch valve, respec- 
tively. 

The silicon elastic material of this invention is 
25 mainly composed of straight -chain or- 
ganopolysiloxanes which are represented by the 
following general formula: 

R a SiO (4-aV2 

30 

(where R denotes a methyl,a vinyl, a phenyl or a 
trifluoropropyl group, a is a positive numeral in the 
range of 1 .98 to 2.02), and which may be oily or in 
a crude rubber state as far as the kinematic vis - 

35 cosity is 1000 cs or higher at 25 *C. The silicon 
elastic material may also contain reinforcing silica 
materials, such as silica hydrogel and silica 
aerogel, heat - insulation - improving materials, 
such as titanium oxide and cerium oxide, and in - 

40 organic fillers, such as silica powder and dia- 
tomaceous earth. 

As the curing agents of the silicon elastic ma- 
terial, there can be mentioned organic peroxides, 
such as di-t- butyl peroxide and 2,5 - dimethyl - 

45 2,5 - di(t - butyl peroxy) hexane for radical reaction, 
organohydrodiene polysiloxanes having at least two 
hydrogen atoms coupling respectively with silicon 
atoms in each molecule and platinum catalysts for 
addition reaction, and multi-functional alkoxy 

so silanes or siloxanes and salts of organometallic 
acids for condensation reaction. In particular, for 
simplification of the curing process, the curing 
ag nts for addition r action may preferably be 
used. 

55 For adh siven ss donation to the silicon lastic 

mat rial, it is preferable t use organopolysiloxanes 
(adhesion - donative organopolysitoxan s) having 
SiQ2 units and R'aSiOog units (wh r R* is a hy- 
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drogen atom or a m thyl, a vinyl or a ph nyl 
group, etc.) at a molar ratio of 1:0.4 to 1:1.5 in each 
molecul . When th molar ratio of R'aSiOo* units is 
lower than 0.4, storag stability is insuffici nt, whil 
the surface adhesion does not appear when it 
exceeds 1 .5. 

The following is a typical example of addition - 
reaction -curing -type liquid silicon rubber com- 
positions applicable to the present invention. 

The composition comprises: 

(A) 100 parts by weight of diorganopolysiloxane 
having viscosity of 1000 to 100000 cp at 25 * C 
and containing at least two alkenyl groups in 
each molecule; 

(B) organohydrodiene polysiloxanes having at 
least two hydrogen atoms each coupling directly 
with silicon atoms in each molecule in such an 
amount as to regulate the molar ratio between 
the alkenyl groups of component (A) and the 
hydrogen atoms coupling with silicon atoms in 
the range of 0.4 to 4.0; 

(C) 5 to 50 parts by weight of fine -powder 
silica having specific surface area larger than 
50m 2 /g per 100 parts by weight of component 
(A); and 

(D) a catalytic amount of a platinum compound 
or a platinum group compound. 

For adhesiveness donation to the silicon com - 
position, 10 to 100 parts by weight of the above- 
mentioned adhesion - donative organopolysiloxanes 
are added to 100 parts by weight of the composi- 
tion. When the amount of the organopolysiloxanes 
is less than 10 parts by weight, the adhesion to be 
given to the composition is insufficient, while me- 
chanical strength of the silicon rubber layer is 
reduced when the amount exceeds 100 parts by 
weight. The organopolysiloxanes may be added 
with a gate mixer or the like means since the 
composition is in a liquid state. 

In order to enhance the adhesion between the 
silicon elastic material and the hard surface, a 
primer ordinarily used for silicon rubber may be 
coated on the hard surface. Otherwise, to generate 
self-adhesive effect in the silicon rubber, a suit- 
able silane coupling agent may be mixed with the 
rubber composition in advance. 

As the methods for providing the silicon elastic 
layer on the surface of the hard surface, there may 
be used a usual screen printing method or a coat - 
ing method in which a spacer is disposed at an 
end portion of the hard substrate for controlling the 
coat layer. 

In the coating m thod, the silicon rubber 
composition is dissolved into a pred t rmin d 
concentration with an organic solv nt, such as 
toluen , xylene, hexane and th lik , and then 
coated on th hard substrat by spray coating r 
th lik m ans. Ther aft r, fin holes respectively 


communicating into the hard substrat are formed 
in th silicon coat lay r. Subs quently, the coat 
lay r is cured by hot air. 

Th rubb r hardn ss of th cur d silicon coat 

5 layer may preferably be in the range of 20 to 90 * . 
When the hardness is less than 20 * , the surface 
of the silicon elastic layer is polished with difficul - 
ties, thereby the flatness of the layer being dete - 
ri orated. On the other hand, the hardness in excess 

ro of 90 * leads to insufficient surface adhesion. 

Thereafter, the flatness of the surface of the 
silicon elastic layer is increased either by polishing 
with soft fine particles of silica on a hard surface 
having high flatness or by using a precision surface 

75 grinder. It is preferred that the adhesion obtained 
after the polishing process is 10 to 2000g/cm 2 . rf 
the adhesion is lower than 10g/cm 2 , the semicon- 
ductor wafer tends to move in the planar direction 
during the polishing process to the surface of the 

20 wafer. On the other hand, if the adhesion is higher 
than 2000g/cm 2 , it becomes difficult to peel the 
semiconductor wafer away from the silicon layer 
after the polishing process. 

The adhesion described above is indicated by 

25 adhesive strength (g/cm 2 ) which is force to be 
required for pulling vertically up the semiconductor 
wafer which was adhered to the silicon elastic layer 
formed on the hard surface with a load of about 
8g/cm 2 and then left for a predetermined time 

30 period. 

In the step of chucking the semiconductor 
wafer, the wafer is placed on the silicon elastic 
layer, and the vacuum suction is then carried out 
from the back side of the hard substrate. With the 

35 vacuum suction force, the semiconductor wafer is 
pinned to the silicon elastic layer. 

Thereafter, even if the vacuum suction is not 
continued, the semiconductor wafer is held on the 
hard surface through the silicon elastic layer due to 

40 the surface adhesion of the layer. Since the semi - 
conductor wafer is chucked by the surface adhe- 
sion of the silicon elastic layer as described above, 
adhesion of the wafer to the hard surface is so 
strong that the polishing process to the semicon - 

45 ductor wafer can be effected with ease. 

After the polishing process, the semiconductor 
wafer alone can be removed from the hard surface 
by ejecting compressed air from the fine through - 
holes for vacuum suction. Even if fine particulate 

so dust or unevenness in the surface of the semicon - 
ductor wafer exists, the effect thereof is almost 
absorbed due to viscoelasticity of the silicon elastic 
layer. 

As d scribed abov , various inorganic fillers 
55 may be blended in th silicon elastic layer. In th 
v nt that a silicon elastic layer containing such 
inorganic fill rs is used, scratchs to b caus d on 
the surface of th semiconductor waf r by th 
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fillers can be avoided by d sposing another silicon 
lastic layer containing no inorganic fillers on the 
fill r- containing lay r. 

In addition, the pr s nt inv ntion mak s it 
possible to hold a semiconductor wafer securely 
only by the surface adhesion of the silicon elastic 
lay r during the polishing process with almost no 
influence of the fine through -holes for vacuum 
chucking. The semiconductor wafer polished ac- 
cording to the present invention should be ex- 
cellent in the surface flatness and parallelism. 
Compared with the conventional method adopting 
wax or the like adhesive, the method according to 
the present invention can save time and trouble as 
w II as enhance the precision and quality in the 
polishing process. 

The above and other objects, features and 
advantages of the present invention will become 
manifest to those skilled in the art from a reading 
of the following disclosure and the appended 
claims. 

FIG.1 is a cross section for explaining an em- 
bodiment of a jig for chucking a semiconductor 
wafer used in the method of the present inven - 
tion; 

FIG.2 is a plan view of FIG.1; 
FIG.3 is a diagramatical view for schematically 
showing a polishing machine used for carrying 
out the method of the present invention; and 
FIG.4 is a cross - sectional view for explaining 
another embodiment of a jig for chucking a 
semiconductor wafer used in the method of the 
present invention. 
Examples of this invention will be described 
h reinafter. 

Example 1 

To 1 00 parts by weight of addition - reaction - 
curing - type liquid silicon (KE - 1940 - 50A/B pro - 
duced and sold by Shin-Etsu Chemical Industry 
Co., Ltd.), 20 parts by weight of adhesion -do- 
native organopolysiloxane containing SiCfe units 
and (CH 3 )2SiOo.5 units at the molar ratio of 1:0.75 
and vinyl groups at the content of 0.11 mol/100g, 
and 0.8 parts by weight of polyoxyalkylene mon - 
obutylether as a thickening agent were added and 
mixed by a gate mixer. 

A primer for silicon rubber was coated on the 
surface of a hard substrate 4 having through - 
holes 2 for vacuum chucking as shown in Fig.1, 
and then dried by air for 30 minutes. Thereafter, 
the silicon composition prepared as d scribed 
abov was coat d on th surfac of th hard sub - 
strat by screen printing. Subsequ ntly, through - 
hoi s 2' resp ctively communicating with th hard 
substrate 4 wer formed in the silicon coat lay r by 
s nding compress d air to th silicon lay r from 


th back side of th hard substrat . Th n, th hard 

substrate was I ft in a hot-air drying chamb r at 

150 " C for 2 hours to cur th silicon coat lay r. 

Th r aft r, the flatn ss of th surface of th silicon 
5 elastic layer 6 was improved by a precision surface 

grinder (PSG-63DX produced and sold by 

OKAMOTO MACHINE TOOL WORKS, LTD.). 
The jig H for chucking semiconductor wafers, 

obtained in the above manner, had flatness of 2.0 
10 um, surface roughness (Ra) of 0.8 urn and tack of 

975g/cm 2 . The rubber hardness of the silicon 

elastic layer was 47 * . 

Fig. 3 shows a typical embodiment of polishing 

machines on which the jig H for chucking semi- 
rs conductor wafers is mounted. In Fig. 3, reference 

numeral 8 designates a polishing -liquid -supply 

source; 10, a portion for holding the hard substrate; 

12, a polishing cloth; 14, a rotary disk; and W, a 

semiconductor wafer. 
20 According to the method of the present inven - 

tion, it is possible to obtain semiconductor wafers 

of high precision and high quality by a reasonable 

and short - time process. 

Fig. 4 shows an embodiment of a two -layer 
25 structure in which there was provided a first silicon 

elastic layer 6 containing inorganic fillers and a 

second protective silicon elastic layer 16 containing 

no inorganic fillers. 

30 Comparative Example 1 

To 100 parts by weight of addition - reaction - 
curing -type liquid silicon (KE-1940 - 20A/B pro- 
duced and sold by Shin-Etsu Chemical Industry 

35 Co., Ltd.), 0.8 parts by weight of polyoxyalkylene 
monobutylether was added as a thickening agent, 
and then mixed by a gate mixer. Thereafter, a jig 
for chucking semiconductor wafers was prepared in 
the same manner as mentioned in Example 1. The 

40 jig had flatness of 10 um, surface roughness (Ra) 
of 8.77 um and adhesive strength of 9g/cm 2 . The 
rubber hardness of the silicon elastic layer was 20 

The adhesion of the obtained jig is so low that 
45 a semiconductor wafer to be chucked by the jig 
tends to move in the planar direction when it is 
polished. In addition, it is impossible to produce 
high - precision semiconductor wafers due to the 
insufficient flatness in the surface of the silicon 
so elastic layer. 

As stated above, according to the present in - 
vention, it is possible to polish one side of a 
semiconductor wafer with high precision and high 
quality whil chucking th waf r secur ly on a hard 
55 substrat without using wax or the lik adh siv . 
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Claims 

1. A method of chucking s miconductor wafers, 
comprising th si ps of: 

forming a silicon elastic layer with high 5 
flatness on the front surface of a hard sub- 
strate having fine through - holes for vacuum 
chucking, said silicon layer being also provided 
with fine through - holes each communicating 
with said fine holes of said hard substrate, and w 

holding a semiconductor wafer on said 
hard substrate through said silicon elastic layer 
by vacuum chucking from the back side of 
said substrate, so as to hold said semicon- 
ductor wafer securely on said substrate only is 
by surface adhesion of said silicon elastic layer 
during a polishing process to said wafer. 

2. A method according to claim 1, wherein said 
silicon elastic layer has surface adhesion and 20 
contains a adhesion - donative agent, which is 
selected from organopolysiloxanes having SiCfe 
units and R'aSiOfes units (where R' is a hy- 
drogen atom, a methyl, a vinyl or a phenyl 
group) at a molar ratio of 1:0.4 to 1:1.5 in each 25 
molecule. 
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